The aim of the present study was to investigate whether educated dental patients undergoing fixed orthodontic treatment showing better oral hygiene than dental patients who are not educated.
INTRODUCTION
Oral hygiene is one of the most important issues in patients undergoing orthodontic treatment, (1) but personal oral hygiene is difficult to perform when fixed orthodontic appliances are in place. (2) Therefore, optimum oral hygiene management is essential during orthodontic treatment. (3) (4) (5) (6) Optimal oral hygiene can be achieved when oral hygiene programs are implanted in fixed orthodontic treatment. (7) Otherwise, decalcification, caries and injury of the soft tissues may occur. (4, 8, 9) The long term reports concerning the oral hygiene of orthodontic patients are controversial. Some investigators (4, 10, 11) found that fixed appliance treatment, by preventing adequate oral hygiene, favours local plaque accumulation and, as a consequence, gingival inflammation, while Fe-Effectiveness of educational program on fixed orthodontic appliance treatment on patient's oral hygiene liu (12) found that orthodontic treatment improves the oral hygiene of the patients and this improvement can be expected to last beyond the period of orthodontic treatment.
However, oral hygiene measures are always instituted because bands, brackets, ligature wires and elastics encourage accumulation of microflora and food residues, which in time cause periodontal disease and caries. (12, 13) Many investigators had implanted dif-ferent oral hygiene measures, other had compared the effectiveness of different types of tooth brushes and / or tooth brushing technique on plaque control and gingival health for patients undergoing orthodontic treatment with fixed appliances. (1, 2, (13) (14) (15) (16) (17) (18) (19) The aim of the present study was to investigate whether educated dental patients toward fixed orthodontic treatment who are undergoing fixed orthodontic trea-tment display better oral hygiene than den-tal patients who are not educated.
MATERIALS AND METHODS
The study sample is comprised of 16 orthodontic patients (3 males and 13 females); all Iraqis, ranging in age from 11-22 years. the subjects were randomly selected without regard for the type of malocclusion. All were screened to ensure that there was no history of recent orthodontic treatment, systemic disease or a course of antibiotic therapy within the preceding one month. No medications were used from the first to the second sample collection. No extraction or missing of upper right and lower left central incisors, and upper left and lower right first molar teeth.
The subjects were chosen among patients at Department of Pedodontics, Orthodontics and Preventive Dentistry, College of Dentistry, Mosul University. Sex discrimination was not included in this study.
Edgewise orthodontic brackets (Dentaurum, 891,220, Germany) bonded with composite resin (alpha-dent chemical cure composite resin, ADA) with standard arch wire sequence were used. The four first molars were banded using orthophosphate cement. The sample was divided equally into two groups (8 subjects in each). First group was educated by giving them an oral hygiene program consisting of instructional lectures concerning fixed appliance treatment and its effect on oral hygiene, tooth brushing technique and the use of dental floss and other dental plaque removing aids. The importance of oral hygiene was stressed and evaluated throughout the study. No fluoride rinses or gels were used either before or during the study, to exclude their influence on microbial flora. The performance was evaluated during tre-atment visits by the investigators. The sec-ond group was not educated.
All patients were informed not to brush their teeth on the day of swab taking, only rinsing with tap water. The criteria that considered in the examined teeth including lack of gingivitis and periodontal pockets, and no calculus present on tooth surface. Also, no carious lesion or restoration present on the examined tooth surface. Swabs were taken from supragingival plaque of facial surface of upper right and lower left central incisors, and upper left and lower right first molars teeth twice, one before orthodontic treatment and the other 4-6 weeks later.
From each tooth surface two swabs were taken: One for aerobic and the other for anaerobic bacteriological study. All these swabs were cultured aerobically and anaerobically. After the time of culturing, the aerobic and anaerobic culture plates were examined and checked under light microscope. The morphology of different types of colonies were smeared to study the isolated type and then sub-cultured to get isolated colonies and made biochemical test on each microorganism.
Statistical analysis (descriptive statistics) included frequency tables and percentage for all types of microorganisms. Z-test was employed to show any statistically significant association between the tested variables for each microorganism. The value of tabulated Z = 1.96.
RESULTS
Sixteen patients were included in this study and divided into 2 groups (8 patients for each): Educated and non-educated groups towards fixed orthodontic treatment.
The total number of plaque samples (swabs) was 256, meaning 16 for each patient (8 before treatment and 8 during treatment); four from molars and four from incisors. For each tooth, one swab for aerobic and other swab for anaerobic plaque sample.
Table (1) shows the distribution of occurrence of microorganisms according to the time of sampling. For educated gro-up, it shows the reduction in occurrence of microorganisms during treatment; while the non-educated group shows positive occurrence than the educated group. Concerning the occurrence of microorganisms according to location, Table ( 2) illustrates that positive occurrence was more in molars than in incisors for both educated and non-educated groups, and that the non-educated group shows more positive occurrence than the educated group. The most commonly isolated type of bacteria was Gram positive cocci group followed by Gram negative bacilli then Gram positive bacilli group.
Of the Gram positive cocci group, Streptococcus mutans was found to be the most predominant type, while the most common Gram negative bacilli was Escherichia coli.
For non-educated group, the facultative anaerobes were isolated from 56 swabs (43.75%), 25 (39.06%) pre-treatment and 31 (48.44%) during treatment.
The most commonly isolated type of bacteria was Gram positive cocci group followed by Gram negative bacilli, Gram negative cocci group then Gram positive bacilli.
Of Gram positive cocci group, Staphylococcus was found to be the most predominant type, while the most common Gram negative bacilli was Pseudomonas.
The anaerobic bacteria were isolated from 37 swabs (28.9%), 27 (42.19%) pretreatment and 10 (15.06%) during treatment for educated group.
The most commonly isolated anaerobe was the Gram positive cocci group, followed by Gram negative cocci group, Gram negative bacilli then Gram positive bacilli. Of Gram positive cocci group, Peptostreptococcus is most predominant type.
For the non-educated group, the anaerobic bacteria were isolated from 52 swabs (40.63%), 30 (46.88%) pre-treatment and 22 (34.38%) during treatment.
The most commonly isolated anaerobe was the Gram positive cocci followed by Gram negative bacilli, Gram negative cocci then Gram positive bacilli. Of Gram positive cocci type, Peptostreptococcus is found to be the most predominant type.
Candida was isolated from 2 swabs (1.56%), 2 (3.12%) pre-treatment and zero (0%) during treatment for educated group.
For non-educated group, Candida was isolated from 3 swabs (2.34%), 1 (1.56%) pre-treatment and 2 (3.13%) during treatment.
Table (4) illustrates the significance of different types of microorganisms for educated and non-educated groups whether the swabs were taken from the incisor or molar regions when comparing the (pre-treatment) with (during treatment) records.
For educated group, there are some locations where the differences are statistically significant when comparing the pre-treatment with during treatment records as: Streptococcus mutans, Staphylococcus, Peptostreptococcus, Gram negative cocci (Veillonella), and Gram negative bacilli (Bacteroid) taken from incisor and molar regions, α-Streptococcus, β-Streptococcus, Escherichia coli and Gram positive coli taken either from molar or incisor region, and Candida taken molar region as found in Table ( 4) . All these differences are statistically significant when Z > 1.96.
On the other hand, in the non-educated group, the microorganisms are more prevalent than the educated group, and these microorganisms are more prevalent during treatment than pre-treatment with some exceptions. However, not all these observations were found to be statistically significant.
Facultative anaerobes significantly increased in prevalence with treatment especially α-Streptococcus (in molar and incisor regions), Streptococcus mutans in molar region and Gram negative cocci (in inci-sor and molar regions). Of Gram negative bacilli, Pseudomonas (in incisor region) and Escherichia coli in molar region.
Anaerobes were significantly more prevalent than facultative anaerobes in non-educated group. Some types of microorganisms are more prevalent during treatment than before treatment; but not all these observations were found to be statistically significant. Of Gram positive cocci, Peptostreptococcus and Peptococci (in molar and incisor regions) are significantly prevalent during treatment. Gram negative cocci (Veilonella), in molar and incisor regions, are also significantly prevalent during treatment. Candida taken from mo-lar region is also significantly prevalent during treatment. Vol. 5, No. 1, 2005 Oral hygiene in educated orthodontic patient Vol. 5, No. 1, 2005 
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DISCUSSION
The amount and type of microorganisms isolated in this study varied and this variation may be related to oral cavity which varies greatly among persons, time of day, food intake, oral hygiene, salivary flow, pH of saliva (20, 21) and placement of appliances during treatment. (22) The negative occurrence of microorganisms from plaque samples could be due to the absence of these types of bacteria in the sample area or due to technical errors. These errors include: Manner of plaque collection, homogenicity of plaque, (21) variation in the composition of the plaque flora (23) and culturing procedure and technique. (24) In this study, a comparison in the type of microflora associated with orthodontic patients treated with fixed appliance in pre and during orthodontic treatment for educated and non-educated subjects is carried out (i.e., the study is related to quality of microorganisms not the quantity). The results indicated that orthodontic patients harbour different types of microflora: facultative anaerobes, anaerobes and Candida (Table 3) ; and the manner in their distribution vary greatly between the educated and non-educated groups when comparing the pre-with during treatment data.
For educated group, from 128 swabs (100%), the total isolation was 35 (27.34%) as shown in Table ( 3) for facul-tative anaerobic bacteria, while for anaero-bic the isolation was 37 (28.9%) and for Candida was 2 (1.56%).
Any appliance inserted in the oral cavity cause break of the balance of microorganisms and needs a period of time to reestablish this balance. (21, 23) The period from pre-insertion to after placement and treatment become inactive period in this study is 4-6 weeks. Some investigators found it enough to re-establish the microorganisms with appliance; (22, 25, 26) while other studies stressed on a longer period of time to allow for plaque maturation, more microorganisms growth and get more significant difference. (27, 28) The total cultivable flora affected by treatment, the facultative anaerobes, anaerobes and Candida show significant reduction in different locations. This is in agreement with Feliu (12) who found that orthod-ontic treatment improves the oral hygiene of patients and that oral hygiene habits of the subjects may have been influenced by the fact that they knew they were participating in a research study. (2) For non-educated group, from 128 plaque sample (100%), the total isolation was 56 (43.75%) as shown in Table ( 3) for facultative anaerobic bacteria, for anaerobic was 52 (40.63%) and for Candida was 3 (2.34%).
The cultivable flora affected by treatment including the facultative anaerobes, especially Gram positive cocci, of which α-Streptococcus type show highly signifi-cant increase in molar and incisor regions and this may be due to the presence of the brackets, band and bonding material that cause increase in this type of bacteria. (26, 29) Other Gram positive an-aerobic cocci show significant increase is Streptococcus mutans; while β-Streptococcus mutans show negative occurrence. This may be due to either the need for more time to propagate in plaque or the plaque not mature enough to get more significant difference. (23) Anaerobic Gram negative bacilli also show significant increase in growth of microorganisms.
The anaerobic microorganisms also affected by the time of treatment, so during treatment the plaque greatly increase and microorganisms also show increase in the anaerobic types.
The anaerobic microorganisms were affected by thickness of plaque and duration of appliance, so in this study there was an increase of anaerobic microorgani-sms significantly. This is in agreement with Al-Sheakli. (26) Anaerobic Gram nega-tive cocci (Veillonella) was most type aff-ected and show significant increase during treatment. This finding is in agreement with most of previous studies. (26, 29, 30) Gram positive anaerobic cocci also show significant increase especially Peptostreptococci. This agrees with other studies. (26, 29, (31) (32) (33) The last type of microorganisms was Candida. Also it was affected by time and quality of bacteria. When bacteria increase with long period Candida propagate in area especially when any hard surface pre-sent in oral cavity, and also found when there was rough surface present. This type increase significantly during treatment. This is in agreement with other studies. (26, 32, 33) When comparing the pre-treatment records for both educated and non-educated groups, it was found that little differences were found in different types of microorganisms; but when comparing during treatment records for both groups, significant difference for different types of microorganisms was found with the educated group scores the least. This may be due to the fact that the patient instruction in home care in regard to oral hygiene and good patient cooperation and motivation achi-eve the optimum levels of dental health.
According to location of swabbing, supra-gingival plaque swabs were taken from facial surface of upper right and lower left central incisors, and upper left and lower right first molar teeth. This is so because in fixed appliance the incisors are bonded by a bracket and the molar teeth receive bands which is another type of attachment and which affect the type and amount of microorganisms isolated.
Also, the location of the molar is in the posterior region while the incisor is in the anterior region of the oral cavity so different types of microorganisms from place to another. (23, 34) For educated group, as shown in Table (4), generally it was found more significant growth in molars than incisors especially for anaerobic types where incisor tee-th show more growth of anaerobic types. This is true because the position of molars in posterior region makes a good environment for especially the anaerobic type and the opposite is true for incisor teeth.
For non-educated group, also it was found that significant growth of anaerobic type in molars and anaerobic types in incisor region.
When comparing the pre-treatment records for both educated and non-educated groups, it was found that significant differences were found in some regions and no significant difference in others according to different types of microorganisms as shown in Table ( 4) . The same thing is said for post-treatment records for educated and non-educated groups.
Generally speaking, the non-educated group shows significant growth for certain types of microorganisms in comparing with educated group during fixed orthod-ontic treatment and that we can not ignore the fact that oral hygiene measures and instructions improve the patient attitude toward good oral hygiene which could be expected to last for long period during the treatment.
CONCLUSIONS
Supra-gingival plaque samples from pre-and during treatment orthodontic patients showed a variety of microorganisms for both educated and non-educated groups toward fixed orthodontic treatment.
The educated group shows significant reduction in growth for most types of microorganisms in comparing with non-educated group during fixed orthodontic treatment.
Patient instruction and education during orthodontic treatment is essential to keep good oral hygiene throughout the period of fixed orthodontic treatment.
